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ADAPTIVE FILTERING ALGORITHMS
IN VESSEL’S POSITION PREDICTION PROBLEM
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In the article the construction of navigational fi lters on the basis of neural network and neuro-fuzzy system is 
considered. These fi lters solve the problem of coordinates’ errors reduction. Intercomparison of the effi ciency of fi l-
tering algorithms has been performed, and comparing with Kalman fi lter so, when errors have different cumulative 
density functions. The case of errors time correlation was considered so. The results of experiments let us resume, 
that quality of a fi lter work depends on statistical characteristics of errors as random functions.
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 [1; 2, . 18–
28; 13]. X, -

:

X (n + 1) = A X (n) + V (n),                                                           (1)

n — ,  — , V —  ( ), 
. X = (x, y, x, y, x, y)T -

x, y, .
dt,  ( )

:

                                   (2)

Y, X -
:

Y(n) = H(n) X (n) + W (n),                                                             (3)

H(n) — , W(n) —  ( ), -
. ,

x, y , :

              

[12]. ´ n
,

:

                                                           (4)

P — , Q — -
 6. X (0) ,

P (0) .
K:

                                                               (5)

R —  2. -
,  1000.

:
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                                                (6)

n :

(x, y )  = H X (n).                                                            (7)
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 ANFIS (Adaptive Neuro-Fuzzy Inference System) [5]. 
.

. ,  [11, p. 621–631] 
. ,

, . ,
 ( )

.
, , -

, -
.  ANFIS , -

. .
.

 2 .
.

. 2.
, -

-
 [5].  500. -

 0.  — 0,1. ,
,  0,9  1,1 .



В
ы
п
ус
к
1

16

. 2.

, , -
 — .

,
, .

 [3, . 33–39] -
. , -

.
.

/  « » [3], -
 14 000 .

-
, . -

, , -
. ,

.
.

 10 . -
. -

: , , , .
,

,  5 . -

 [6]. , -
.

-
.  max 

[c( t)].  mean 
[c( t)]. , ,

. ,
 —  H[c( t)] .



В
ы
п
ус
к
1

17

 MATLAB 7.12.0. 
 100 c.  15- -

, .
 90° ,  — 

15 / .  5 ,  — 150 ,  — 90° 
,  — 15 .  45°, -

 15 .
. ,

. —  « » .
,  « » -

.  « » .
.

. 1.
 1

 (15 )

,
, , %

13.0 8.5 8.4 9.4 34.6 35.4 27.7
13.4 8.5 8.1 9.4 36.6 39.6 29.9
10.0 7.3 7.3 7.6 27.0 27.0 24.0
12.1 8.1 8.0 8.8 33.1 33.9 27.3
11.3 7.5 7.4 8.0 33.6 34.5 29.2

. 1 14.6 12.7 13.1 13.5 12.7 10.4 7.4

. 2 14.1 11.6 13.1 13.1 18.1 7.0 6.9

. 3 14.3 14.6 14.4 14.8 –2.3 –1.2 –4.1

. 1, 
. , -

- . -
.

. 2 
.

 2

 (15 )

,
, , %

43.9 25.7 27.8 29.9 41.4 36.6 31.9
23.5 21.1 20.5 24.6 9.9 12.7 –5
81.9 39.1 52.8 30.2 52.2 35.6 63.2
43.1 29.1 21.8 26.1 32.4 49.5 39.3
54.2 34.7 32.3 36.1 36.0 40.5 33.4

. 1 42.9 37.5 37.0 39.2 12.5 13.9 8.5

. 2 46.7 34.5 42.4 45.2 26.2 9.3 3.3

. 3 43.5 42.3 41.4 44.9 2.9 5.0 –2.9
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. . 4. 
,  1, 2, 3.  1 -

,  3 — .
 3

 (15 )

,
, , %

1.4182 1.2363 1.2236 1.2744 12.8 13.7 10.2

1.2928 1.2145 1.2033 1.2542 6.1 6.9 3.0

1.3878 1.2200 1.1903 1.1836 12.1 14.2 14.7

1.3888 1.2288 1.1898 1.2498 11.5 14.3 10.0

1.3641 1.2119 1.1594 1.2218 11.2 15.0 10.4

. 1 1.4546 1.3974 1.4158 1.4391 3.9 2.7 1.1

. 2 1.4727 1.3632 1.4333 1.4276 7.4 2.7 3.1

. 3 1.4707 1.4772 1.4670 1.4856 –0.5 0.3 1.0

 4

max mean entropy max mean entropy max mean entropy

1 2 2 2 1 1 3 3 3

2 2 2 1 1 1 3 3 3

2 1 3 3 1 2 1 2 1

3 2 2 1 1 1 2 3 3

2 2 2 1 1 1 3 3 3

. 1 2 1 1 1 2 2 3 3 3

. 2 1 1 1 2 2 3 3 3 2

. 3 2 2 3 1 1 2 3 3 1

-
, . , -
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